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NATIONAL FOREWORD 

This Indian Standard which is Identical with ISO 8861:1998 'Shipbuilding — Engine-room ventilation in 
diesel-engined ships — Design requirements and basis of calculations' issued by the International 
Organization for Standardization (ISO) was adopted by the Bureau of Indian Standards on the 
recommendation of the Shipbuilding Sectional Committee and approval of the Transport Engineering 
Division Council. 

The text of ISO standard has been approved for publication as Indian Standard without deviations. 
Certain terminology and conventions are however, not identical to those used in Indian Standards. 
Attention is particularly drawn to the following: 

a) Wherever the words 'International Standard' appear referring to this standard, they should be 
read as 'Indian Standard'. 

b) Comma {,) has been used as a decimal maker while in Indian Standards, the current practice 
is to use a point (.) as the decimal marker. 

CROSS REFERENCES 

In this adopted standard reference appears to certain International Standards for which Indian 
Standards also exist. The corresponding Indian Standards which are to be substituted in their place 
are listed below along with their degree of equivalence for the editions indicated: 

International Corresponding Degree of 

Standard Indian Standard Equivalence 

ISO 31-1 : 1992 IS 1890 (Part 1) : 1995 Quantities and units: Identical 

Part 1 Space and time {tliird revision) 

ISO 31-3 : 1992 IS 1890 (Part 3) : 1995 Quantities and units: do 

Part 3 Mechanics [second revision) 

ISO 31-4 : 1992 IS 1890 (Part 4) : 1995 Quantities and units: do 

Part 4 Heat [second revision) 

The concerned technical committee has reviewed the provision of ISO 3046-1 : 1995 and 
ISO 3258 : 1976 referred in this adopted standard and has decided that they are acceptable for use in 
conjunction with this standard. 

For the purpose of deciding whether a particular requirement of this standard is complied with, the 
final value, observed or calculated, expressing the result of a test or analysis, shall be rounded off in 
accordance with IS 2 : 1960 'Rules for rounding off numerical values (revised)'. 
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Indian Standard 

SHIPBUILDING — ENGINE-ROOM VENTILATION 

IN DIESEL ENGINED SHIPS — DESIGN 
REQUIREMENTS AND BASIS OF CALCULATIONS 



1 Scope 

This International Standard specifies design requirements and suitable calculation methods for 
the ventilation of the engine room in diesel-engined ships, for normal conditions in all waters. 

Annex A provides guidance and good practice in the design of ventilation systems for ships' 
engine rooms. 

NOTE — Users of this Internationa! Standard should note that, while observing the requirements of the 
standard, they should at the same time ensure compliance with such statutory requirements, rules and 
regulations as may be applicable to the individual ship concerned. 

2 Normative references 

The following standards contain provisions which, through reference in this text, constitute 
provisions of this International Standard. At the time of publication, the editions indicated were 
valid. All standards are subject to revision, and parties to agreemj^nts based on this Interna- 
tional Standard are encouraged to investigate the possibility or applying the most recent 
editions of the standards listed below. Members of lEC and ISO maintain registers of currently 
valid International Standards. 

ISO 31-1 : 1992, Quantities and units — Parti: Space and time. 

ISO 31 -3:1 992, Quantities and units — Part 3: Meclianics. 

ISO 31-4:1992, Quantities and units — Part 4: Heat. 

ISO 3046-1:1995, Reciprocating internal combustion engines — Performance — Part 1: 
Standard reference conditions, declarations of power, fuel and lubricating oil consumptions, and 
test methods. 

ISO 3258:1 976, Air distribution and air diffusion — Vocabulary. 



3 Definitions 

For the purposes of this International Standard, the definitions given below, together with those 
in ISO 31-1 , ISO 31-3, ISO 31-4, ISO 3046-1 and ISO 3258, apply. 

3-1 engine room: Space containing main propulsion machinery, boiler(s), diesel generator(s) 
and major electrical machinery, etc. 
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3.2 ventilation: Provision of air to an enclosed space to meet tine needs of the occupants 
and/or the requirements of the equipment therein. 

3.3 service standard power: The continuous brake power which the engine manufacturer 
declares that an engine is capable of delivering, using only the essential dependent auxiliaries, 
between the normal maintenance intervals stated by the manufacturer and under the following 
conditions: 

a) at a stated speed at the ambient and operating conditions of the engine application; 

b) with the declared power adjusted or corrected as determined by the manufacturer to the 
stated ambient and operating conditions of the engine application; 

c) with the maintenance prescribed by the engine manufacturer being carried out. 
[180 3046-1:1995] 

See A.1 in annex A of ISO 3046-1:1995. 



4 Design conditions 

The outside ambient air temperature shall be taken as + 35 °C. 

Temperature rise from air intake to air passing from the engine room up to the casing entrance 
shall be max. 12,5 K. 

The capacity of the ventilation plant should be such as to provide comfortable working 
conditions in the engine room, to supply the necessary combustion air to the diesel engine(s) 
and boiler(s), and to prevent heat-sensitive apparatus from overheating. 

In order to meet these requirements, the air should be distributed to all parts of the engine 
room, so that pockets of stagnant hot air are avoided. Special considerations should be given to 
areas with great heat emission and to all normal working areas, where reasonably fresh and 
clean outdoor air should be provided through adjustable inlet devices. 

When arranging the air distribution, all normal conditions at sea and in harbour for in-service 
machinery shall be taken into account. 

5 Airflow calculation 

5.1 Total airflow 

The total airflow Q to the engine room shall be at least the larger value of the two following 
calculations. 

a: Q = Qc + Qh 3S calculated according to 5.2 and 5.3 respectively. 

b: Q = 1 ,5 X Qq, I.e. the airflow for combustion + 50 %. The total airflow to the engine room 
shall not be less than the airflow for combustion [engine(s) and boiler(s)] plus 50 %. 



IS 14909 : 2001 
ISO 8861 : 1998 

Combustion air to, and heat-emission from, all equipment installed within the casing and funnel 
shall not be taken into account. 

The calculations shall be based on simultaneous maximum rating of main propulsion diesei 
engine(s), diesei generator engine(s), boiler(s) and other machinery under normal sea 
conditions, and on a temperature increase of 12,5 K. 

The calculations should, to the greatest possible extent, be based on information from the 
ma,nufacturers. Guidance values given in this Intemational Standard should be used only when 
manufacturers' information is not available. 

In order to ensure satisfactory air distribution, combustion air to, and heat emission from, main 
propulsion diesei engine(s), diesei generator engine(s), generator(s), boiler(s), and possibly 
other machinery with considerable heat erpission, shall be calculated separately including other 
conditions as necessary. 

Spaces separated from the main engine room, such as individual auxiliary engine rooms, boiler 
rooms and separator rooms, shall also be calculated separately. 

5.2 Airflow for combustion 

5.2.1 Sum of airflow for combustion 

The sum of the airflow for combustion, q^, shall be calculated, in cubic metres per second, as 
follows: 

«7c= Qcfp + ^dg + % 

where 

C7dp is the airflow for combustion for main propulsion diesei engine(s), in cubic metres 
per second (see 5.2.2); 

q^g is the airflow for combustion for diesei generator engine(s), in cubic metres per 
second (see 5.2.3); 

<7b is the airflow for combustion for boiler(s), in cubic metres per second (see 5.2.4), if 
relevant under normal sea conditions. 

5.2.2 Airflow for combustion for main propulsion diesei engine(s) 

The airflow for combustion for the main propulsion diesei engine(s), qf^p, shall be calculated, in 
cubic metres per second, as follows: 

_ Pdp X mad 
Wdp - z. 
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where 

P(jp is the service standard power of the main propulsion diesel engine(s) at maximum 
continuous power output, in kilowatts; 

m^d is the air requirement for combustion for diesel engine(s), in kilograms per kilowatt 
second; 

NOTE — Where specific data for m^jj are not available, the following values may be used for 
calculation: 

m^fji = 0,002 3 kg/(kWs) for 2-stroke engines, 
0,002 kg/{kWs) for 4-stroke engines. 

p = 1 ,13 kg/m3 (i.e. the density of air, at + 35 °C, 70 RH and 101 ,3 kPa). 



5.2.3 Airflow for combustion for diesel generator engine(s) 

The airflow for combustion for diesel generator engine(s), q^g, shall be calculated, in cubic 
metres per second, as follows: 

Pdg X mad 
^dg = \ 

where 

P^g is the service standard power of the diesel generator engine(s) at maximum power 
output, in kilowatts; 

/77a(j is the air requirement for diesel engine combustion, in kilograms per kilowatt second; 

NOTE — Where specific data for m^d are not available, the following values may be used for 
calculation: 

^ad = 0,002 3 kg/(kW s) for 2-stroke engines, 
0,002 kg/(kW s) for 4-stroke engines. 

p = 1 ,13 kg/m3 (i.e. the density of air, at + 35 X, 70 % RH and 101 ,3 kPa). 



5.2.4 Airflow for combustion for boilers and thermal fluid heaters 

The airflow for combustion for boiler(s), %, shall be calculated, in cubic metres per second, as 
follows: 

In a case where the total steam capacity of a boiler is known, the following formula is used: 
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In a case where the capacity of a boiler or a thermal fluid heater is known in kilowatts, the 
following fornnula is used: 

„ _ Q X mfs X maf 
^b - p 

where 

Q is the maximum continuous rating of the boiler(s), in kilowatts; 

/77s 's the total steam capacity (maximum continuous rating) of the boiler(s), in kilograms 
per second; 

mfs is the fuel consumption, in kilograms of fuel per kilogram of steam, or in kilograms of 
fuel per second per kilowatt of thermal capacity; 

NOTE — Where specific data are not available, mjg = 0,077 kg/kg may be used for the calculation 
if the steam capacity is known. If the thermal capacity is known, mfg = 0,11 kg s"^ kW^ may be used. 

mai is the air requirement for combustion, in kilograms of air per kilogram of fuel; 
NOTE — Where specific data are not available, n^g^f = 15,7 kg/kg may be used for calculation. 

p = 1,13 kg/m3 (i.e. the density of air, at + 35 °C, 70 % RH and 101,3 kPa). 

5.3 Airflow for evacuation of heat emission 

The sum of the airflow necessary for heat evacuation, %, shall be calculated, in cubic metres 
per second, as follows: 

%= ^ P^oIaT 0,4(c7,p + Q,g)-c7b 

where 

^. is the heat emission from main propulsion diesel engine(s), in kilowatts (see 6.1); 

"^dg '® *^® ^^^^ emission from diesel generator engine(s), in kilowatts (see 6.2); 

0[^ is the heat emission from boilers and thermal fluid heaters, in kilowatts (see 6.3); 

^ isthe heat emission from steam and condensate pipes, in kilowatts (see 6.4); 
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is the heat emission from electrical air-cooled generator(s), in kilowatts (see 6.5); 

(^^1 is the heat emission from electrical installations, in kilowatts (see 6.6); 

(p is the heat emission from exhaust pipes incliiding exhaust gas-fired boilers, in 
kilowatts (see 6.7); 

(p^ is the heat emission from hot tanks, in kilowatts (see 6.8); 

0Q is the heat emission from other components, in kilowatts (see 6.9); 

^dp '^ ^^^ airflow for main propulsion dtesel engine combustion, in cubic metres per 
second (see 5.2.2); 

^dq '® ^^^ airflow for diesel generator engine combustion, in cubic metres per second (see 
5.2.3); 

q^ is the airflow for boiler combustion, In cubic metres per second (see 5.2.4); 
p= 1,13kg/m3(i.e. thedensityof air, at + 35°C, 70% RH and 101,3kPa); 
c = 1 ,01 kJ/(kgK) (the specific heat capacity of the air); 

AT= 12,5 K (the increase of the air temperature in the engine room i.e. the difference 
between inlet and outlet temperature measured at design conditions. The outlet 
temperature shall be measured at the outlet from engine room to casing or funnel 
without heat-sensitive installations). 

The factor 0,4 is based on the usual arrangements of engine room and ventilation ducts. In a 
case of special arrangements, the value of the factor should be considered. 

6 Calculation of heat emission 

6.1 Heat emission from main propulsion diesel engine(s) 

The heat emission from main propulsion diesel engine(s), (p^^p, shall be taken, in kilowatts, as 
follows: 



*^dp = 


dp "" 100 


where 





P. is the service standard power of the main propulsion diesel engine(s) at maximum 
continuous rating, in kilowatts; 

Ah^ is the heat loss from the diesel engine(s), in percentage. 
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NOTE — Where specific data are not available, 0clp according to 7.1 may be used for calculation. 

6.2 Heat emission from diesel generator engine(s) 

The heat emission from diesel generator engine(s), ^^ig. shall be taken, in kilowatts, as follows: 

<^dg=PdgX^ 

where 

P^ is the service standard power of the diesel generator engine{s) at maximum 
continuous rating, in kilowatts; 

Stand-by units are not to be included. 
A/?^ is the heat loss from the diesel engine(s), in percentage. 

NOTE — Where specific data are not available, ^dg according to 7.1 may be used for calculation. 

6.3 Heat emission from boiler(s) and thermal fluid heater(s) 

NOTE — For heat emission from exhaust gas-fired boiler(s) and exhaust pipes see 6.7. 

The heat emission from boiler(s) and thermal fluid heater(s), ^, shall be calculated, in kilowatts, 
as follows: 

In the case when the total steam capacity of a boiler is known, the following formula is used: 

A/7h „ 

In the case when the demand for heat is covered by a thermal fluid heater or the capacity of a 
boiler is known in kilowatts, the following formula is used: 

_ „ A/iu, 
(^=QxB.x — 5. 
^ 1 100 

where 

/T7s is the total steam capacity, in kilograms per second; 

/Dfs is the fuel consumption, in kilograms of fuel per kilogram of steam; 

NOTE — Where specific data are not available, m^^ = 0,077 kg/kg may be used for calculation. 



IS 14909 : 2001 
ISO 8861 : 1998 



h is the lower calorific value of the fuel, in kilojoules per kilogram; 

NOTE -— Where specific data are not available, h = 40,200 kJ/kg may be used for calculation. 

Ah^ is the heat loss, in percentage, at the maximum continuous rating of the boiler or 
thermal fluid heater; 

NOTE — Where specific data are not available, data according to 7.2 may be used for calculation. 

6-1 is a constant that applies to the location of the boiler(s) and other heat exchangers in 
the engine room (refer to text in 6.7 for value of 6i); 

Q is the maximum continuous rating of the thermal fluid heater or boiler in kilowatts. 

6.4 Heat emission from steam and condensate pipes 

The heat emission from steam and condensate pipes, ^p, shall be calculated, in kilowatts, as 
follows: 

^P sc 100 
where 

AHgc is the total steam consumption, in kilowatts (1 kW ~ 1 ,6 kg/h of steam); 

A/7p is the heat loss from steam and condensate pipes, in percentage of the steam 
consumption in kilowatts. 

NOTE — Where specific data are not available, A/ip = 0,2 % may be used for calculation. 

6.5 l-ieat emission from electrical generator(s) 

The heat emission from air-cooled generator(s), ^g, shall be calculated, in kilowatts, as follows: 



(l-.^ 



V 100 



where 



Pg is the power of installed air-cooled generator(s), in kilowatts (stand-by sets shall be 
ignored); 

77 is the generator efficiency, in percentage. 

NOTE — Where specific data are not available, tj = 94 % may be used for calculation. 
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6.6 Heat emission from electrical installations 

The heat emission from electrical installations, ^^h ®^^" ^^ calculated, in kilowatts, in 
accordance with one of the following two altemative methods in descending order of 
preference: 

a) where full details of the electrical installations are known, the heat emission shall be 
taken as the sum of the simultaneous heat emission; or 

b) for conventional ships where full details of the electrical installations are not known, 
the heat emission is taken as 20 % of the rated power of the electrical apparatus and 
lighting that are in use at sea. 

6.7 Heat emission from exhaust pipes and exhaust gas-fired boiler(s) 

The heat emission from exhaust pipes and exhaust gas-fired boiler{s) may be determined from 
the curves in 7.3, in kilowatts per metre of pipe. 

If specific figures are not available, At= 250 K may be used for 2-stroke engines and At= 320 K 
for 4-stroke engines. 

Exhaust gas pipes and exhaust gas-fired boiler(s) situated in the casing and funnel shall not be 
taken into account. 

If a case of exhaust gas boiler(s) placed directly below exposed casing exists, the same factor 
Bi =0,1 as in 6.3 is to be used. 



6.8 Heat emission from hot tanks 

The heat emission from hot tanks, <^, In kilowatts, shall be based on the sum of the hot tank 
surfaces contiguous with the engine room, using the values given in table 1. 

Table 1 — Heat emission from hot tanks 



Tank surface 


Heat emission, (l\, in kW/m^ 
at a tank temperature of 


60 °C 


70 °C 


BOX 


90 °C 


100°C 


Uninsulated 


0,14 


0,234 


0,328 


0,42 


0,515 


Insulation 30 mm 


0,02 


0,035 


0,05 


0,06 


0.08 


Insulation 50 mm 


0,01 


0,02 


0.03 


0,04 


0,05 
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6.9 Heat emission from other components 

The heat emission from other components, (p^, in kilowatts, e.g. compressor(s), steam, 
turbine(s), reduction gear(s), separator(s), heat exchanger(s), piping and hydraulic system(s), 
shall be included when calculating the sum of the airflow for evacuation of heat emission. 



7 Graphs 

7.1 Heat loss in percentage from diesel engine based on service standard power of 
engine 
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7.2 Heat loss in percentage of maximum continuous rating of boilers (kg/s) and thermal 
fluid heaters (kW) 



as 

-^ 1,1 
< 

I 0.9 
0,8 
0,7 
0,6 
0.5 
0,4 
0.3 
0,2 
0,1 



— I 1 1— 

0.2 0,3 0,5 



— I— 
2,5 



—r- 

10 



20 30 

Capacity, kg/s 



l_^^ 



soo 



1000 



— I — - 
2 000 



1 

5 000 



10 000 



25 000 



1 

75 000 



kW 



12 



IS 14909 : 2001 
ISO 8861 : 1998 



7.3 Heat emission from exhaust pipes 

The curves are plotted for an insulation thickness of approximately 70 mm. 
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Annex A 

(informative) 

Guidance and good practice 



A.1 Distribution of air in the engine room 

Approximately 50 % of the ventilation air should be delivered at the level of the top of the main 
propulsion diesel engine(s), close to the turbo-charger inlet{s), care being taken to ensure that 
no sea water can be drawn into that air inlet. No air should be blown directly onto heat-emitting 
components or directly onto electrical or other apparatus sensitive to water. 



A.2 Air exhaust 

The air exhaust system should be designed to maintain a slight positive pressure in the engine 
room. This should normally not exceed 50 Pa. 

Exhaust fans should be installed where the exhaust air cannot be led through the funnel or 
extractor openings. 

The purifier room containing fuel oil separators, etc. should have a separate fan-operated 
exhaust system discharging to the atmosphere as remote as possible from any air inlet. 

A.3 Fire dampers 

Fire dampers and weather-tight closing appliances should be installed in the ventilation 
coamings in accordance with the SOLAS chapter 11-2 and the International Load Line 
Convention, 1966. 



14 



Barestt of Indiaii Staodards 

BIS is a statutory institution established under the Bureau of Indian Standards Act, 1986 to promote 
harmonious development of the activities of standardization, marking and quality certification of goods 
and attending to connected matters in tiie country. 

Copyright 

BIS has the copyright of all its publications. No part of these publications may be reproduced in any form 
without the prior permission in writing of BIS. This does not preclude the free use, in the course of 
implementing the standard, of necessary details, such as symbols and sizes, type or grade designations. 
Enquiries relating to copyright be addressed to the Directm (PublicationsX BIS. 

Review of Indiaii Staodards 

Amendments are issued to standards as the need arises on the basis of comments. Standards are also reviewed 
periodically; a standard along with amendments is reafBrmed when such review indicates that no changes are 
needed; if the review indicates that changes are needed, it is taken iqi for revision. Users of Indian Standards 
should ascertain that they are in possession of the latest amendments or edition by referring to the latest issue of 
'BIS Catalogue' and 'Standards: Mtmtiily Additions*. 

This Indian Standard has been developed fiom Etoc : No. TED 17 (247). 



Anoidiimits Isancd Since PaUication 

Amend No. Date of Issue Text Affected 



BUREAU OF INDIAN STANDARDS 

Headquarters : 

Manak Bhavan, 9 Bahadur Shah TaSa Marg, New Delhi 1 10 002 Telegrams : Manaksanstha 

Telephones : 323 01 3 1 , 323 33 75, 323 94 02 (Common to all offices) 

Regional (Mices : Telephone 

Central : Manak Bhavan, 9 Bahadur Shah Za&r Marg r323 76 17 

NEW DELHI 110002 \323 38 41 

Eastern : 1/14 C. I. T. Scheme VD M, V. L P. Road, Kankurgadii r337 84 99, 337 85 61 

CALCUTTA 700 054 ^337 86 26, 337 9 1 20 

Northern : SCO 335-336, Sector 34-A, CHANDIGARH 160 022 f 60 38 43 

60 20 25 



{ 
{ 



Southern : C. L T. Campus, IV Cross Road, CHENNAI 600 1 13 f 235 02 16, 235 04 42 

235 15 19, 235 23 15 

Western : Manakalaya, E9 MIDC, Marol, Andhori (East) r832 92 95, 832 78 58 

MUMBAI 400 093 ^832 78 91, 832 78 92 

Branches : AHMADABAD. BANGALORE. BHOPAL. BHimANESHWAR. COIMBATORE. 
FARIDABAD. GHAZIABAD. GUWAHATl. HYDERABAD. JAIPUR. KANPUR. 
LUCKNOW. NAGPUR. PATNA. PUNE. RAJKOT. THIRUVANANTHAPURAM. 
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